. Silicon-based polymers have found use as ceramic precursors, and recent effort has been directed toward preparation of novel polymers which are more suitable for conversion into silicon carbide fibers, coatings and matrices. I-3 Polydimethylsilane, which contains a backbone of siliconsilicon bonds [-Si-Si-Si-Si], undergoes conversion into a polycarbosilane, which contains a backbone of carbon-silicon bonds [-Si-C-Si-C-], during pyrolysis. 4-6 Polycarbosilanes are useful preceramic polymers which also can be formed directly by hydrosilation 7 or ring-opening polymerization-8 These methods suffer serious disadvantages, such as the use of starting materials which are difficult to prepare, the requirement of a subsequent reduction step to remove halogen from the polymer, or low Si/C ratios of the polymers. Wewish to report that vinylsilane, which is readily prepared in one 9 is step by LiAIH 4 reduction of commercially available vinyltrichlorosilane, polymerized directly to a polycarbosilane using titanocene catalysts.
The polymerizations typically were accomplished using 4 mole % dimethyltitanoceneI0 and silane monomerunder inert atmosphere in tetrahydrofuran, as described previously. II The reactions proceed under very mild conditions.
An 82 %yield of mostly short oligomers with a polydisperse, monomodal distribution of molecular weights (M n = 540, M w = 1800 D) is obtained by evaporation of solvent following reaction for 4 weeks at room temperature.
Heating at 50°C reduces the reaction time to about 1 week. Hydrogen gas, released during the dehydrogenative coupling of alkylsilanes in formation of polysilanes under these conditions, 12 is not produced. The product is soluble in hexane and incorporates oxygen slowly when exposed to air. Analysis reveals the char contains 39 % C and 58 % Si (3% titanium originating from the catalyst would be expected to remain in the polymer). Table) . 
Analysis by XRDfollowing

